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connected with the trouble to carry conviction. If such cases are persistent, one wisely turns back to the base operations and starts afresh; an extended knowledge of works conditions and the sympathetic assistance of workmen are then very helpful, but these are rarely available to those otherwise competent to conduct the inquiry.
Apart from the danger associated with the presence of free cementite, very little attention has been devoted in the previous pages to the composition of tool steel in relation to the occurrence of defects. It has been said that the more nearly a tool steel approximates to a pure iron-carbon alloy the better. This is certainly true so far as very small tools are concerned, and also tools with fine cutting edges formed on a massive core, such as taps, for example. But it is not universally true, for the simple reason that very pure carbon steels harden well only if they arc quenched quickly, and therefore as large tools which require to be intensely hardened or for oil-hardening purposes the pure carbon steels leave something to be desired. The remedy, to choose only from amongst those elements occurring in carbon steel, is to increase the amount of manganese and possibly also the amount of silicon. The manganese may be increased up to -60 or rarely up to one per cent.; it then becomes a question whether Siemens steel of approximately the same composition would not serve the purpose equally well, and the toolmaker, reviewing his experience, finds the question a difficult one to answer.
A point of comparison between Siemens and crucible SIEMENS steels which is often insisted upon when both are used for TOOL tool-making is that the Siemens steel does not withstand so well the re-hardening operation, the reason commonly expressed being that the former does not contain so much " body " and loses its "nature" more easily than the latter. This explanation is a remnant of the time when the manufacture of tool steel was purely an empirical art and the influence exerted by the essentially different composition of Siemens steel had not been clearly realized. These terms, "body" and "nature," have no precise meaning, as we have indicated inostis required.hl und Eisen, 1896, p. 900., to show that in this respect the co-operation of the user, however familiar he may be with " tempers," and the maker of the steel is highly desirable. Hossible for machining pur-            y
